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CLAIMS 

1. A crystallization method of 

N- (1 (S) -ethoxycarbonyl--3-phenylpropyl) -L-alanine 
N-carboxylic anhydride 

which comprises mixing a solution of 
N- ( 1 ( S ) -ethoxycarbonyl-3-phenylpropyl ) -L-alanine 
N-carboxylic anhydride in a good solvent with an aliphatic 
hydrocarbon solvent to crystallize said N-carboxylic anhydride, 

the solution of said N-carboxylic anhydride in the good 
solvent being added to the aliphatic hydrocarbon solvent to 
thereby effect crystallization while inhibiting an oil formation 
and scaling of said N-carboxylic anhydride. 

2. The crystallization method according to Claim 1 
wherein a temperature at addition of the solution of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
N-carboxylic anhydride in the good solvent to the aliphatic 
hydrocarbon solvent is not higher than 60'*C. 

3. The crystallization method according to Claim 2 
wherein the temperature at addition of the solution of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
N-carboxylic anhydride in the good solvent to the aliphatic 
hydrocarbon solvent is -30 to 50°C. 

4. The crystallization method according to Claim 3 
wherein the temperature at addition of the solution of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
N-carboxylic anhydride in the good solvent to the aliphatic 
hydrocarbon solvent is -20 to 45°C. 

5. The crystallization method according to any one of 
Claims 1 to 4 

wherein the aliphatic hydrocarbon solvent is a saturated 
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hydrocarbon of 5 to 12 carbon atoms represented by CnH2n+2 or 
CnH2n/ an unsaturated hydrocarbon of 5 to 12 carbon atoms 
represented by CnH2n or CnH2n-2 or a mixed solvent thereof . 

5 6. The crystallization method according to Claim 5 

wherein the aliphatic hydrocarbon solvent is a saturated 
hydrocarbon solvent of 5 to 12 carbon atoms represented by CnH2n+2 
or CnH2n or a mixed solvent thereof* 

10 7, The crystallization method according to Claim 6 

wherein the aliphatic hydrocarbon solvent is pentane, 
2-methylpentane/ normal hexane, isohexane, normal heptane, 
normal octane, cyclohexane, methylcyclohexane/ 
ethylcyclohexane, propylcyclohexane or a mixed solvent thereof . 

15 

8. The crystallization method according to Claim 7 
wherein the aliphatic hydrocarbon solvent is normal 

hexane, isohexane, normal heptane, methylcyclohexane or a mixed 

solvent thereof. 

20 

9T''""'"''Tii^crystallization method according to any one of 
Claims 1 to 8 

wherein the good solTtreA^^s a hydrogenated hydrocarbon, 
an ether, anitrile, an ester, a ketorte-Qr a mixed solvent thereof . 
25 

10. The crystallization method according to Claim 9 
wherein the good solvent is dichloromethane, 
1, 1-dichloroethane, 1, 2-dichloroethane, 
1, 1, 1-trichloroethane, 1, 1, 2-trichloroethane, 
30 tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, 

acetonitrile, ethyl acetate, methyl acetate, propyl acetate, 
isopropyl acetate, butyl acetate, isobutyl acetate, pentyl 
acetate, methyl propionate, ethyl propionate, acetone, methyl 
ethyl ketone, or a mixed solvent thereof. 

35 
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11. The crystallization method according to Claim 9 
wherein the good solvent is a halogenated hydrocarbon/, 
an ether, an ester or a mixed solvent thereof. 

5 12. The crystallization method according to Claim 11 

wherein the good solvent is dichloromethane, 
1, l-dichloroethane, 1, 2-dichloroethane, 
1, 1, 1-trichloroethane/ 1, 1, 2-trichloroethane, 
tetrahydrofuran, 1, 4-dioxane, t-butyl methyl ether, ethyl 
10 acetate, methyl acetate, propyl acetate, isopropyl acetate, 
butyl acetate, isobutyl acetate, pentyl acetate, methyl 
propionate, ethyl propionate or a mixed solvent thereof. 

13. The crystallization method according to Claim 11 
15 wherein the good solvent is a halogenated hydrocarbon. 
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14. The crystallization method according to Claim 13 
wherein the good solvent is dichloromethane, 
1, 1-dichloroethane, 1, 2-dichloroethane, 

1/ 1/ 1-trichloroethane, 1 , 1, 2-trichloroethane or a mixed 
solvent thereof. 
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15. The crystallization method according to Claim 14 
wherein the good solvent is dichloromethane. 

Ib^-'-^^Ciie crystallization method according to any one of 
Claims 1 to 15 

wherein the addoMsi^n of the solution of 
N- (1 (S) -ethoxycarbonyl-3-ph)9a5Arlpropyl) -L-alanine 
N-carboxylic anhydride in the gbo^ solvent is carried out by 
a sequential addition. 
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17. The crystallization method according to Claim 16 
wherein the sequential addition of the solution of 
N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
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N-carboxylic anhydride in the good solvent is carried out over 
not less than 1/4 of an hour. 

''""""^'i-Q. The crystallization method according to any one of 
Claims 1 t^^-47 

wherein tli^-^^dition of the solution of 
N- (1 (S) -ethoxycarbonya>^=^^phenylpropyl ) -L-alanine 
N-carboxylic anhydride inbfee good solvent to the aliphatic 
hydrocarbon solvent is carried aul>sin a condition that a crystal 
of said N-carboxylic anhydride is ad^T&dto said aliphatic 
hydrocarbon solvent in advance. ^^"""^ 

19. The crystallization method according to Claim 18 

wherein an amount of the crystal of 
N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
N-carboxylic anhydride to be added in advance is not more than 
30 weight % based on the total amount of said N-carboxylic 
anhydride in the solution in the good solvent to be subsequently 
added. 

zQ^*^The crystallization method according to any one of 
Claims 1 to^3>9 

wherein the'^-^ddition of the solution of 
N- (1 (S) -ethoxycarbonyl^S3^henylpropyl ) -L-alanine 
N-carboxylic anhydride in rh^aood solvent to the aliphatic 
hydrocarbon solvent is carried out--.^ adding a portion of said 
solution in the good solvent to saia>i4;phatic hydrocarbon 
solvent in advance to thereby prepare a slihs;ry in which said 
N-carboxylic anhydride is precipitated, followe^Kby adding the 
rest of said solution in a good solvent to said sTsijxry. 

21. The crystallization method according to Claim 20 

wherein an amount of the solution of 
N- (1 (S) -ethoxycarbonyl-3~phenylpropyl ) -L-alanine 
N-carboxylic anhydride in the good solvent to be added in advance 
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is not more than 30 weight % based on the total amount of the 
solution in the good solvent to be added. 

22. The crystallization method according to any one of 
ClairtbQ 1 to 21 

wn^ein an amount of a precipitated crystal is increased 
by adjustintg. a liquid temperature to -30 to 25°C following 
completion of^fe^ie addition. 



10 23. The crystarig^ation method according to any one of 

Claims 1 to 22 

wherein a weight ratio of^fe^ie good solvent to the aliphatic 
hydrocarbon solvent at completion>8kf the addition is 0.001 to 
1. 



15 
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24. The crystallization method according to Claim 23 
wherein the weight ratio of the good solvent to the 

aliphatic hydrocarbon solvent at completion of the addition is 

0.003 to 1. 



The crystallization method according to any one of 
Claims 1 tbv.24 

wherein tfha^olution of 
N- (1 (S) -ethoxycarbon>i-3-phenylpropyl) -L-alanine 
25 N-carboxylic anhydride irtvl^he good solvent is 

an NCA forming react ion'^&olut ion obtained by reacting 
N- (1 (S) -ethoxycarbonyl-3-phenylprol>^) -L~alanine with 
N,N* -carbonyldiimidazole or phosgene 

a solution obtained by subjecting the^^action solution 
30 to concentration or solvent exchange. 
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26. The crystallization method according to Claim 25 
wherein an impurity or a coloring component as the 

byproduct of the NCA forming reaction is removed by using an 

adsorbent prior to the crystallization. 
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orming reaction solvent doubles as the 



N-carboxylic anhydride in the good solveTrt^*..,...^^^ 

28. A crystallization method of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 
N-carboxylic anhydride 

which comprises adding an aliphatic hydrocarbon solvent 
to a solution of N- ( 1 (S) -ethoxycarbonyl-3-phenylpropyl) - 
L-alanine N-carboxylic anhydride in a good solvent to crystallize 
said N-carboxylic anhydride, 

the aliphatic hydrocarbon solvent being added 
sequentially over not less than 1/4 of an hour and at a temperature 
of not higher than 60°C to thereby inhibit an oil formation and 
scaling of said N-carboxylic anhydride. 

29. The crystallization method according to Claim 28 
wherein a temperature at addition of the aliphatic 

hydrocarbon solvent to the solution of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 

N-carboxylic anhydride in the good solvent is -30 to SO'C. 

30. The crystallization method according to Claim 29 
wherein the temperature at addition of the aliphatic 

hydrocarbon solvent to the solution of 

N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alanine 

N-carboxylic anhydride in the good solvent is 0 to 4 5°C. 



31. The crystallization method according to any one of 
Claims 28 to 30 

wherein the aliphatic hydrocarbon solvent is a saturated 
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hydrocarbon of 5 to 12 carbon atoms represented by CnH2n+2 or 
CnH2n/ an unsaturated hydrocarbon of 5 to 12 carbon atoms 
represented by CnHzn or CnH2n-2/ or a mixed solvent thereof. 

32. The crystallization method according to Claim 31 
wherein the aliphatic hydrocarbon solvent is a saturated 

hydrocarbon of 5 to 12 carbon atoms represented by CnH2n+2 or 
CnH2n/ or a mixed solvent thereof. 

33. The crystallization method according to Claim 32 
wherein the aliphatic hydrocarbon solvent is pentane, 

2~methylpentane, normal hexane, isohexane, normal heptane, 
normal octane, isooctane, normal decane, cyclopentane, 
cyclohexane, methylcyclohexane, ethyl cyclohexane, 
propylcyclohexane or a mixed solvent thereof. 

34. The crystallization method according to Claim 33 
wherein the aliphatic hydrocarbon solvent is normal hexane, 

isohexane, normal heptane, isooctane, methylcyclohexane or a 
mixed solvent thereof. 

35>-.....4;he crystallization method according to any one of 
Claims 28 to sT"""''''''^^ 

wherein the good soTvSTirb....jj^ halogenated hydrocarbon, 
an ether, anitrile, an ester, a ketoneoTr-aJiii^^ 

36. The crystallization method according to Claim 35 
wherein the good solvent is a halogenated hydrocarbon, 

an ether, an ester or a mixed solvent thereof. 

37. The crystallization method according to Claim 36 
wherein the good solvent is a halogenated hydrocarbon. 

38. The crystallization method according to Claim 35 
wherein the good solvent is dichloromethane. 
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1, 1-dichloroethane/ 1, 2-dichloroethane, 
1, 1, l~trichloroethane, 1, 1, 2-trichloroethane, 
tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, 
acetonitrile, ethyl acetate, methyl acetate, propyl acetate, 
5 isopropyl acetate, butyl acetate, isobutyl acetate, pentyl 
acetate, methyl propionate, ethyl propionate, acetone, methyl 
ethyl ketone or a mixed solvent thereof. 

39. The crystallization method according to Claim 36 
10 wherein the good solvent is dichloromethane, 

1 / 1-dichloroethane, 1 , 2-dichloroethane, 
1,1, 1-trichloroethane, 1, 1, 2-trichloroethane, 
tetrahydrofuran, 1,4-dioxane, t-butyl methyl ether, ethyl 
acetate, methyl acetate, propyl acetate, isopropyl acetate, 
15 butyl acetate, isobutyl acetate, pentyl acetate, methyl 
propionate, ethyl propionate or a mixed solvent thereof. 

40. The crystallization method according to Claim 37 
wherein the good solvent is dichloromethane, 

20 1, 1-dichloroethane, 1 , 2-dichloroethane, 

1/ 1/ l~trichloroethane, 1, 1, 2~trichloroethane or a mixed 
solvent thereof. 

41. The crystallization method according to Claim 40 
25 wherein the good solvent is dichloromethane. 

crystallization method according to any one of 

Claims 28 to 

wherein the addrtiqn of the aliphatic hydrocarbon solvent 
30 to the solution of N- ( 1 ( sT^^-e^oxycarbonyl-B-phenylpropyl ) - 
L-alanine N-carboxylic anhydride^lsiiithe good solvent is carried 
out under stirring with a stirring f^isqe corresponding to a 
stirring power requirement of not less thah^.l kW/m^. 
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43. The crystallization method according to Claim 42 



! 



44 

wherein the addition of the aliphatic hydrocarbon solvent 
to the solution of N- ( 1 (S) -ethoxycarbonyl-3-phenylpropyl) - 
L-alanine N-carboxylic anhydride in the good solvent is carried 
out under stirring with the stirring force corresponding to the 
5 stirring power requirement of not less than 0.3 kW/m^. 

^'^'M^ The crystallization method according to any one of 
Claims 28>q43 

wherein t^t^-^ddition of the aliphatic hydrocarbon solvent 
10 to the solution of N^^^iO^S) -ethoxycarbonyl-3-phenylpropyl) 

L-alanine N-carboxylic anhy9^i?i^ in the good solvent is carried 
out by preparing a slurry of saiCMj-carboxylic anhydride in 
advance and adding the aliphatic hydx^G-^rbon solvent 
sequentially to said slurry. ^"^^--^^^^^^ 

15 

45. The crystallization method according to Claim 44 
wherein a suspension amount of the slurry of said 
N-carboxylic anhydride to be prepared in advance is not more 
than 30 weight % based on the total amount of said N-carboxylic 
20 anhydride at completion of the crystallization. 

'•^N^e. The crystallization method according to Claim 44 or 
45 ^^-^^^^ 

wherein tTtev^^eparation of the slurry is carried but by 
25 sequential addition o^^^-feti^alipha tic hydrocarbon solvent to the 
solution of said N-carboxiO^'cs-.^Tihydride in the good solvent 
and/or by addition of a crystal ofs^td^J-carboxylic anhydride 
to the solution of said N-carboxylic anhyttej;^® the good 
solvent . 

30 

47. The crystallization method according to Claim 46 
wherein the aliphatic hydrocarbon solvent is added to the 
solution in the good solvent in such a proportion that a weight 
ratio of the good solvent to the aliphatic hydrocarbon solvent 
35 is 0.1 to 10 at a preliminary crystallization. 
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^"""^-S^.^^TIhe crystallization method according to any one of 
Claims 28 to"3"T"--..^,^^^^^ 

wherein the weigTRTr"-&a.tio of the good solvent to the 
aliphatic hydrocarbon solvent is^^^'d^^Uilto 1 at completion of 
the addition. — 
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49. The crystallization method according to Claim 48 
wherein the weight ratio of the good solvent to the 

aliphatic hydrocarbon solvent is 0.003 to 0.8 at completion of 

the addition. 



V 50. The crystallization method according to any one of 
Clai:^28 to 49 

15 wherein an amount of a precipitated crystal is increased 

by adjustin^s^ liquid temperature to -30 to 25°C following 
completion of uhe addition. 

51. The crystall>«^tion method according to any one of 
20 Claims 28 to 50 

wherein the solution of^N.^^ 
N- (1 (S) -ethoxycarbonyl-3~phenylprbpyl) -L-alanine 
N-carboxylic anhydride in the good soasvent is 

an NCA forming reaction solution ob4;ained by reacting 
25 N- (1 (S) -ethoxycarbonyl-3-phenylpropyl) -L-alcW^ine with 
N/ N' -carbonyldiimidazole or phosgene or ^s,^^ 

a solution obtained by subjecting the reactiorN^lution 
to concentration or solvent exchange. 



30 52. The crystallization method according to Claim 51 

wherein an impurity or a coloring component as a byproduct 
of the NCA forming reaction is removed by using an adsorbent 
prior to the crystallization. 
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53. The"c-&i{^allization method according to Claim 51 or 



